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COMrLHTE SPECrinCATlON 
Improvements in Devices for Fixing Tubes in'Openm^in iPUtes 

riic (iimensiotiK of iht-ta" ujbj^s do 



(S.O.?JF,M.l:..A) 7*. Eydy CorpLnutc oj'sanized 
m\dtr th:; lews of Frj ncc^ of Roncl Point 
Victor I-l«go, Ifvsy L^r, Moulincanrc, iScinc, 
Fr^tKC, do hereby declare (he invention for 
which we pr::y ihcx a parent may bt? granted 
t<i us, and tlic method by vvhicli ir in to be 
].i;:rii)rme<j, it> fc-j paniculariy dc:5cribcd in 
:md by the Tollcnv^n;: statement : — 

TIjc prciscDi invcnuf>n relate}: lo y device 
rot Owpancliog i)u;i tubes or stmll dinnieter 
for a^iKCmblin^ ihcm with the lemiinn.l platcR 
of wat^T or oil^ radiators or zu'mUir hcdt 
cxcbijn^cr.', Ui auLt>mobi)es or aircraft in 

Devices of ihts ch^r-cicr rmy be ur^cd for 
exainplc for fixinp tubes or pipes by cold 
for-i:inp in jhe openings provided to receive 
iliein m flanges or tcrmliwl plates of lK>ilers> 
condcnjjcrs, ev«porators» heat cxchangcis or 
similar appafsniis by permanent cxjxit^dittg 
xlvz^c pip<ijs or tubes (vi-htch arc prclerably 
ol- soft metal or metal whidi has previously 
been aniic:<lcd) into intimate coatuct with 
the mcLil walls of die openings in the said 
i]p.i\(>e4i; or platcx. 

When p^jimittcd by the internal d line n?; ion;;: 
of thewr tubes, use is frequently miidc of 
mccbanical devices;, jiuch conical rollers 
c*iiipo.scd around a driving shaft of equal and 
conve.ijie ctmicity \Yhich is ditfphtctfublc 
kn3*?,iiu<Jinrjl!y h:-iw<?eo tbew rollerft in such 
msnncr that the exn^rnal <renerai rices of these 
ro]lcJT> apply their force inside the bore of 
tlie tube over a Icngtli corretponding to that 
of its required ;;catinf> in ilv^ pbie, aisd that 
ihk pan of the luLe is expanded into lluid- 
tight contact with the wall of the openins in 
the teniiinal pluie. 

Such ;i mcchnaicn] proccsj; can only be 
u$:ed with difficnhy with tubes c( hmali 
diameter and small thjckney<; tjucb as thoi;c 
used for r;u:]iaior«; or otliet* heat cxchai.iiter.'; 
enip]oy<:d for csjimplc ii) automobiles and 
aircralt* 
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dimensions of ihcsi: lucwis do not 
permit rhft iiuroducrJon of fftirly robust 
devices flnd moreover the longitudinal forcer. 
«nd tOi:.sional forces due to the circular 
driving ;iction used m these devices appear 
nor to be suitable for thin tubes. 

Finally, it is obvioux that, if it is possible 
wjth thi(; proccs^s to expaud tubsK in openings 
Which conbrtn to .m,lid of revolution aud 
which arc tmt necess;uily cyliadriccl, jneeting 
mendtanai contours other than those parallel 
to tac axis, for cJiainple cylindrical with 
rcecKt^e;.; or having euj-vcd fseneratnccs, it i:; 
not poyKible. to apply thi« proccvs to contours 60 
whjcii do not conibrm to a solid of revolution 
^ Tiie object of the hwention is to obviate 
tncse disndvantagas end it is applicable to 
r]ic tlun tube,«? of radiator.i or odicr heat 
exchangers, v/ithoui it being necessary for 
the^e Luh^^\ to be solidn of revolution and 
iLMcd in round holes. 

Widi this object ii> vw.w, there is provided 
ifccording to the present invention a device 
for fixing tubes in rhL> openiu-^^s of terminal 
platK:; iecL-nyjnj;? these t^bes by cxpfindinn a 
pornon o.- the tubes in the ojicningj; by means 
ol- a ni}f', conj;ii5t;ng of incompi-essiWc clastic 
ni;aerr^I mih u section ])ennittinj^ il to be 
mD;odL»ccd into the tube to be 'expanded 
which device is? characterised in that the 
iiiMcl nng h disposjed with radial dcnrance in 
a recess f(>rin<:d in a body Of aubstantially the 
ivdm-J: e?:cernnl crosK^section a$ the intCTnal 
cro^^-sccnon (vf the tube, this body cOTOprining 

supply ior fluid under pressure couj- 
mumcptji)- n-ith vhe clcanince between the 
Sciid tiuyr rvnd die am Hoiminjr, the base of 
the sojd recess, in order to cause the 
cxpun.s,(,n oi the ring hi (he tube when this 
pressure t<> apphed- 

The invention will ncnv be described bv 
\VL:y of c::ample v/id) reference to the 
ncconipiinvitv- diM wings, in which: 

Fisf. 3 IN a view of ci hydfauUcaUy 
controlled expander he«d for expanding au 
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clastic rinc; positioned in the tube to h^c 
expanded. . , . 

Fig. 2 is a view oi' a similar hyUrauIic 
device with wliicii it h possible to corry 
5 out the ijimukoneoiiR expanding of the two 
cods of a tnbii in ihc scatingi; of two platCN, 
each of which rcct!ivey one of the said cads, 
in ihcsc Fis:ures, tKl- scjnic p:irts ace 
indicnuU by tb^ same jimuerals. 
10 The device iUuKCr^ited in Fr>. J is stnrablc 
for mass prodaciit^n in cases where the tubes 
arc very snwlL 

In this device, nn expander head which 
is mtroduccd into a tube 1 pojdtiojwd m 
15 an opening 2 U\ n plaie 5y tcrmiuaicji iii a 
Kuide j)ortioii 21 of ogivnl shupc. The base 
22 of the giiidc portion 21 has n cross-i:cction 
wniilo)- TO and. except for clearances equal to 
due internal section of the: tube 1. 
20 'I'his hufRT 22 cons^titutcs one side of au 
(innuhif rcccSf. 23 formed in a cyhndrical 
^xtcujjion 24 of ihc same dimension^i ^2. 
w)ijch is itjiclf an extension of a rod 25 ol 
hTn<^t dimensions, litartini; from ^ shoulder 
25 26/ ^ , 

The recess 23 accommodnics a nn^' 
niad'.r of rubbL-r of j^imUur chrxlc and 
incojiiprepaible mntcritil which i.s- of the same 
leof^b ns; the rcce.?;!;, the cyiindricfd cort: 
30 28 "of vhc recess 23 extending: throupth the 
centre of the rijig. A clenrnucc 2^ is 
orovided b;.':LsVcen rhv. tiorc 28 uiiJ ilv- mterii:u 
i>oi-c. of ihc rinji 27, the external diiiiensionR 
of which, when iit in^X, re-estpblis^h the 
35 contiiiuiiv bL-.twecn the nof^ of the guide 
portion 21 arid i!ic cyliiulrical extension 24 
In order to extend with a smjill clearance 
m die tube 1. 

The knqihs of ibe lin^^ 27 nnd the recess 
40 2^^ arc 3t iea.a apial to those cf the maximum 
rhickncssei; of the plates 5 for which the 
apparatus ii provided. 

The operative portion and the position of 
the front end surface of the riiW>cr rinfc^ 
45 adjacent the base 22 ai'c adjusted by means 
of a metal rmg 31 oC suitable ]cnKth«^ which 
surrounds th« excess length of the ring 27 
while ensininrr thut die end of the tube 1 is 
flush with the external face 32 of the phtc 
50 5 and ibat the base 7.7. of the guide portion 
21 and front t?tii.l r^urface of the rin£^ 27 
arc fiuah with the plane of the internal face 
33 of the plate 5- 

The rod 25. which h hollow at 34, is 
65 extended b}' a Ktna!) diameter pti^i^agc 35 to 
the interior of the cot-c 28 and this passage 
teimxnates un 01 least one orifice 36 opening 
into tlh? clcaranec 29 between the ring 27 
and the core 25. 
60 When the tool hns been hitroduccd tnto 
tlje tube 1, this inlroducuon biding faciliioted 
by the gruidc portion 21> and when the ring 
31 h:ifi been positioned so that it is in conwct 
with the surface 32 and with the tube 1 



which is flusli ib:rewith> the said tool is 65 
posifiooed an ,showtj in I'ig. 1- 

If a pre:>sure 37 is; then set up m the 
hollow tpace 34, for example by means of od 
under pressure pupplicd by kitown means 
(not shown) tbi$ pres$tirc on reacliing the 70 
cleanmce 29 will force the riii^ 27 to increase 
its external diameter, thereby forcmjR the 
lube 1 agitinst the waJJ of the operung 2, 
;;nd if ilie prer.s«rc 37 is sufiicicnt, it will 
cause perfect expansion of the tube 1 m the 75 
opening 2, 

The advantn^cr. o.f such an arranpenient 
arc t^bvioLis: The dimensions of the tube 3. 
crto b: very snwil, and the tractive forces on 
the core 28 ran be small if the clearance 29 80 
is i«elf reduced. 

Tntroducdon is simple, owing to the 
guiding action provided by the guid*^ iwrrion 
21 an<l adjusunem of ihc depth of 
inrroducilon h made exact by chooring a 65 
ring 31 of suitable length, , ^ 

The action^ which consi?iiK in admitunj; 
prcrisure 37 into the hollow space 34, in 
very quick. This; action can e-asily be 
cmnroIL-d by n pressure gauge connected to 90 
tlie hollow space 34, If the pressure 'M h 
reguliUal to suit the type of tube 1^ bL-ujj; 
operated on, thv. expanding operation it^ 
!!y chimed out in n r.-in'«;facLory 

manner. 

By nimply replacing the ring 31 by 
another rin?, of suitable leni^ih^ a siiigle tool 
am be used Oi\ plates 5 having different 
Lbickncsijes* io order that tubes 1 of an 
internal diameter adapted to thft tool inay 10^ 
be fixed therein by an expanding operation. 
This tool can he operated oa tttbe? of 
different thickocsr>cs simply by regtulating the 
prcKfJurc 37 so thai it is sufiRcient fov the 
thicloicKS of tiic* tube lo be cxpnnded. The 10: 
.sectjonJ5 of the tube. 1 and opening 2 can be 
other than circuUir, ihh permitting the 
expanding of drnwn radintor tubes or any 
desired cross-section such as i sitrcamlincd 
or other crosri-s-cction, if desired. 11' 

Fig- 2, in which the L'atne reference 
numerals arc uscd> shows diagranimatically 
that it is pcAsible, in n single operation^ lO 
elfeet ihe expansion of the two ends of ilic 
tube 1 in two spaced plates 5 by providing 11 
two robber rings on a .-iiifigle tool so that 
they can be cjpandcd by way of the r.arnc 
prcj^fiurc line. 

Although it is not necessary to illustrate 
this, it will be understood that the small 12 
transverse dimension?; of such a device 
permits the desigu of muldple tools for mr^sn 
pioduaion^ which tool;; permit the simul- 
laneous expanding of complete rows of ttibci^ 
and even of t^il the iiibcj of a radiator or 
other beat exchanger, it being possible for 
this e:ipanditig operation to bo catrkd out 
at a uniform pressure, wliich can be 
com rolled bv means of a single pressure 
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gauge counccted by a branch duct to the 
prciimrt $ourct\ There in norliing lo pr<;vcni 
fhc juicrrnal surfncc of each apcrtiirc 2 
beinjj: provided witb grooves or co«tour:> with 
iion-rccfiUncnr jKt^ncratriccs in order to ensure 
a butter longitudinal anchoring with the mhca 
1 wiiich arc e?jpanded therein. 
WtlAT WF. CLAIM IS:— 

1. A device for fixing tuhes iti the opening!} 
of torminal plates rccdvitiK these tubes by 
expanding n portion of the tube-} ia the 
opi:fiiiigs by mcaae; of u ring coufiisciag of 
jacoinprcssiblc elastic material with a section 
permitting; it tii h:?. introduced into the rube 
to be expanded, clwructcn'scd in thuc ih<: 
Kaid xiDfT is di.^o$ec1 with radial cJc^rnncc iu 
n rccci;ii formed in y supporn'iig body of 
KabMaurTiilly the same external cross-sttctioa 
us the iJittmal cross-Ncction of the nibe^ thiu 
body comprising a supply of fluid under 
pressure commiiiiicadng wirh the clcumcc 
between thii said rinj,; and the coiv forn^tti^ 
the bnse of the said ri:ccfljj, in ordor to cause 
the cxpnasicni of rlie ring in the tube when 
thi:> prcsiiurc is r.pplicd. 

2. A device ii.s churned in cbim 3, wherein 
rhr. ring ha:; dbpoiicd jn froni; thereof, for 
its convenient introduciion, ii iwrtion of tJie 
proiilc^ supporuiig bodv v\rhich taptrs at its 
c-nd and is jnjncd mngcntiyliy to the profile, 
of the bc»dy iu which is formtxt the recess. 

5. A device cJaimcd in. claim 1,, wherein 



J* thick meual tiny: mounted on the supporting 
body dctenDines tiic extent to which the 
incofnpres&ible ekssiic ring can be introduced 
huo tlic riibcj rht: said thidc mctjil ring being 
formed with q bore corresponding to the 
i!tKtemtd form of the incompressibk ehstic 
ring when at rest and of the suppotthig body, 
but abntiing the rear end agah«it a 
.shoulder of the snid botly. 

4. A device ax daimed in dajtn 1, wherein 
tlie said snpporung body is provided with 

phirnlity of incompressible clastic rijigs 
vvhidi have kni^ths und spacing determined 
for the simultaiieouij cxp<m«don of a sinjrfe 
tuber, in openings formed in several stipponinc 
plates. ^ 

5. A device as daimed in any of the 
prcccdjne cbiniii, whet^^m there :ire u 
plurality of supporting foodies combiued ro 
fotna multiple tools :lx>r the siraultaneou!? 
expansion of severed tubcis. 

6. A. device for firing tubes in the openings 
of terminal 1 plates receiving; t]\<^st tubejs by 
expanding a portion of rhe tubes In tlic 
opening:;, aub:it;:nijnJly as hereinbefore 
described with reference to Figure 1 or 2 of 
the. accoujpunying drawhlgs* 

RHDDIE ^ GROwSB, 
Agents for the Apph*.cnniK.» 
Brcnm'i Build in f;3> 
J-^>ndonj E.QAr 
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Tf?f5 drawing is a reproduction of 
tiic Ongtnat on a rtdaced scah. 
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